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VATERTONY ARSENAL LABORATORY
Menorandum Revorty No, WAL 710/633

Seventh Prrtial Report on Prodlem B-8,2

17 May 1944
f of H ) Repi ce of g Thip-G
. ") N 1ed SAR Steel
\ Yo Pexforation by Fragmont-Simulating Frojectiles

1. 'In conjunction with a program of develorment of improved body
armor comPonents, which is being conducted at this arsenal in response
to a request of the Office, Ohief of Ordnancel, tests have recently
been completed on sgmnles of a modified SAR 4340 steel in three
conditions of hardness,

2, No substantial difference in the perforation resistance of

samples of this steel at 29/31 Rockwell "C" and samples at 52 Rockwell "C"
’ wvas evident. The plates tended to fall because of directional weaknesses

Probabdly due to non-metallic inclusions present in stringer form. The

resistance of none of these samples was comparable with that of Hadfleld

mancanese steel of equivalent weight,
N I
3. Samples of each condition of har&h‘o_u were clamved rigidly to

a wooden ballistic frame which allows an 8"x8" area to remain unsupported
from the rear and impacts of caliber .45 ball projectiles hree types

of fragment-simlating projectiles develored at this arsenal<:3 vere
directed into these areas, The results are summarised im Tadle I,
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1. 0.0. 422,3/71(e) - Wtn 470.5/7ul3(c) dated 28 September 1943,

2, VAL Memorandum Report No, 762/27u4(c) - "Development of Projectiles
to Be Used in Testing Body Armor to Simulate Flak and 20 mm, H,E,
Fraguent" -~ 17 December 19L3,

3. WAL Memorandum Report No. 762/253(c) - "Develomment of a Projectile
C to Be Used in Testing Body Armor, to Simlate Pragnents of a 20 mm,
BB, Projeotile" - T January 194k,
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4, Under imract of the caliber .45 ball projectile and of the
light-weight fragment simulatnr, 0-2, the resistance of the samples in
the intermediate hardness condition (38/40 Rockwell "C") was consideradly
lower (PTP at 493 feet-nar-secnnd and ballistic limit at 1043 feet-per-
second, resnectively) than that of either of the samiles at the extiremes
in hardness (28/31 Rockvell "C" and 47/52 Rockwell "C") which were
comparable with each other (592 feet-per-second and 626/646 feet-per-
second and 1104 feet—per-sec-nd and 1129 feest-per-second, respectively).
All values were substantially lower than those typical of Hadfield
man~anese steel (900 feet-per-second and 1600 feet-per-second),

5. Under imvact of the caliber ,30 light-weight fregment simulator,
G-1-S, the resistance of samnles in the three hardness conditions was
substantially identical (820, 817 and 810 feet-per-second) and inferior -
to that of average Hadfield steel (900 feet-psr-second), s }

6, Under imnasct of the heavy weight caliber .30 projectile G-l-i
the resistance of the softer material (L05 feet-ner-socondg wvas mivoerior
to that of the harder tyoes (3&2 and 325 feet-Der-second),but infertor

. to that of Hadfield which (on the besis of a limited number of tests) is

g estimated at about 500 fret-'er-second,

PRGNy PRy 20 WU

7. The general resistance of this steel in any of the hardness
conditions represented was so inferior to Hadfield mansanese steel as
to discourage its further consideration as a prosvective dbody armor
comprnent although some of 1ts inferlority may be attridbuteble to
directional weaknesses which were doubtless inducad by non-metallic

inclusions rresent in strinecer form.
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Summary of Ballistic Teats Conducted at Watertown Arsenal
on Thin-gauge Samples of a Modified SAE 43UD Steel
in Three Conditions of Hardness

Nomingl Chemical Comvosition
c Mn P S S1 N4 Cr Mo ¥ ) 1
.30/.%0 .50/.80 .025 max, .025 max. .20/.3% 1,50/2.00 .70/.90 .25/.50 .15 min. @ °* |

Ballistio Liml
Sample Eardnees Gauge G=l-Al 0-1.52 .23 Ca1, U

Item 4 28 Be .042" 405 @ —me  come aee ‘o o |
Normaliged, oil quenched 29 Rc ,040" --= 820 1104  -—- = o
! &nd tempﬁred 31 Rc .0’41' hatadd - - en e e 592 B Sl -4
Iten 5 38 Re  -,0L0" W2 el oee -—- SRR
Normalized, 5il quencied 39 B¢ .0lO" --. 817 1043 - J
and tempered 40 Re  ,039"  eec o= ———- 493 (PTP) ° "';""""1
Tten 7 % .039" 325 eme  —emm 626 ]

Normalized, oil quenched 52 Rc ,039" - €10 1129  6u6
and tempered .

.......

¥or comnarisons N R:fj
Hadfield mancanese strel 88 Bb 040" — 900 1500 900 7 ey

.......

LCaliber +30 fragment simuiating vrojectile - 150 grains ® .
2Caliber .30 fragnent similating "rojectile U grains _ T
3Caliber .22 fragment aim:lasing proJjectile - 17 groinc ) ‘ ‘.“4
l‘caliber .45 steel jacket~d ball ?\i‘o,jectile - 230 rrains Ealine




